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NITROXYDERIVATIVES HAVING ANTIINFLAMMATORY. ANALGESIC AND ANTITHROMBOTIC ACTIVITY 

****** 

The present invention relates to new products having 
anti -inflammatory, analgesic and antithrombotic activity. 

Specifically it relates to cyclo -oxygenase (COX) inhibi- 
tors . 

It is known that the anti -inflammatory and antithrombotic 
efficacy of NSAIDs (Non steroid antiinflammatory drugs) , also 
known as FANS (non steroid antiinflammatory drugs) , but 
especially their tolerability, seem to be considerably 
affected by their inhibitory activity of the cycle -oxygenase 
(COX) both in the inflammatory site and in the healthy tissue. 
See for example FASE3 Journal l, 89, 1987; Bioch. Biophys. 
Acta 1083, 1, 1991. The drawback of these products is that 
they are toxic, as already described in US? 5,861,426. 

Nitroderivative compounds, described in said patent, are 
also known, have an high efficacy in the cyclooxygenase 
inhibition and a low toxicity. However these compounds show 
some drawbacks connected to the chemical -physical and 
structural characteristics of the molecules themselves, these 
latter being highly lipophilic and therefore having a poor 
solubility in water. It is well known that the solubilization 
process is decisive for absorption and interaction with the 
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effector. The poor solubility generally involves a variable 
and unpredictable efficacy whereby it is difficult to set a 
correct posology. In practice it is necessary to administer 
higher doses in order to contain the above mentioned 
variabilities. The drawback is the risks of a higher incidence 
of side effects. Another disadvantage bound to the poor 
solubility of the nitroderivatives of said patent application 
is that they are difficult to be formulated. It is well known 
that the solubility in water of a molecule is one of the most 
important properties affecting the pharmacokinetic and 
pharmacodynamic processes. For example for parenteral 
administration, particularly by intravenous route, drugs must 
be formulated in solutions. In order to increase solubility, 
when it is unsatisfactory for these uses, the choice of suita- 
ble solvents and/or excipients is therefore critical, for 
example, among the latter, surfactants, etc., can be 
mentioned. This can lead to drawbacks from the toxicological 
point of view connected to the excipient tolerability; besides 
there are other drawbacks for example in the intravenous 
formulation which, as well known, must not cause haemolysis or 
inconpatibility with blood constituents. Besides it is 
necessary to notice that it is well known that surfactants and 
apolar solvents can be irritant. See for example J. Pharm. 
Science 72, ioi4, 1983. 

Experiments carried out by the Applicant, wherein 0.1% 
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Tween 80 and i% dimethylsulphoxide have been used to suspend 
the nitroxy derivatives of the antiinf lanrmatory cortpounds de- 
scribed in the patent application WO 95/30641 have shown that 
these substances were irritant towards the gastric mucous 
membrane . 

It has unexpectedly been found that the derivatives of 
the present invention, differently from the above mentioned 
confounds of the prior art, can be solubilized without using 
the substances commonly used in the pharmaceutical technique 
to obtain solutions or suspensions, maintaining or even 
improving the activity of the prior art nitroxy derivatives. 
A further advantage of the conpounds of the present invention 
is that it is possible to avoid adding to the formulation the 
excipients, such as for exanple those above mentioned, which 
cause or can induce irritant effects. 

The antiinflammatory products described in the present 
application have an high cyclo-oxygenase inhibiting activity 
combined with low toxicity and pharmacokinetic good responses, 
and have furthermore a better systemic absorption degree. 

This is quite surprising and unexpected since the factors 
affecting the FANS antiinflammatory and antithrombotic 
efficacy depend on various parameters whereby it is not 
possible to foresee a priori the pharmacokinetics, for exanple 
the absorbed product fraction, the pharmacodynamic activity, 
the toxicity and the COX inhibiting properties and most of 
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all, no assunptions can be made to predict or limit the 
response variability. 

An object of the present invention are cotrpounds or 
organic or inorganic salts of compounds of general formula: 

A - Xi - N(0)2 

for use as medicaments, specifically as antiinflammatory and 
antithrombotic agents, wherein: 
z is an integer and is l or 2, preferably 2; 
A = R(COX^,)t and wherein t is an integer 0 or l; u is 0 or 1; 
X = 0, NH, NRip wherein is a linear or branched C^-C^o 
alkyl ; 

^IX ^IIX 

Xi = -[C]„xx— Y — [C]„„x-0- (B) 

^IX' ^IIX* 

wherein: 

nIX is an integer between 0 and 3 , preferably i; 

mix is an integer between l and 3, preferably l; 

Rnx# Rtix'# Rriixf Rriix' / equal to or different from each other, 

are H or linear or branched C1-C4 alkyl; preferably Rtix/ Rrw/ 

Rriixf Rtiix' H; 

Y is a ring containing at least one salifiable nitrogen atom; 
preferably Y is an heterocyclic ring, saturated or unsaturated 
or aromatic, having preferably 5 or 6 atoms and containing at 
least one or two nitrogen atoms, preferably one or two 
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nitrogen atoms; 

R is selected from the following groups: 
Group I) wherein t = i and u = i 




IC3) 
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wherein : 

Ri is the OCOR, group; wherein R, is methyl, ethyl or linear or 
branched Gj-Q alkyl, or the residue of a heterocycle with a 
single ring having 5 or 6 atoms which may be aromatic, 
partially or totally hydrogenated, containing one or more 
hetero-atoms independently selected from 0, N and S; 
Ra is hydrogen, hydroxy, halogen, a linear or when possible 
branched C^-C, alkyl, a linear or when possible branched Ci-C« 
alkoxyl; a linear or when possible branched Ci-C, 
perfluoroalkyl, for example trif luoromethyl; nitro, amino, mo- 
no- or di-(Ci.J alkylamino; 
nl is an integer 0 or i; 

preferably in the compounds of formula la) X is equal to O or 
NH, is acetoxy, preferably in ortho position with respect 
to -CO-, R, is hydrogen; in X, R,„ = r,„.= r„„ = r^^„, = h, 
^ix = njix = 1 and Y is an aromatic ring having 6 atoms, con- 
taining one nitrogen atom, said aromatic ring having the two 
free valences in position 2 and 6. 

Preferably in the compounds of formula lb) R, = CHj, nl = 0, X 
is equal to O, X^ is as above defined for la) ; in this case 
lb) is the residue of the acetylsalicylsalicylic acid. 

The confounds Ic) of formula Icj are the 5 -amino 
salicylic acid derivatives {5-amino-2-hydroxybenzoic acid) , 
for exanple mesalamine, when the valence is saturated with 
-COOH. 
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In the compounds of formula Ic^) at least one of the two 
carboxyl groups is reacted for obtaining the invention 
conpounds. When both carboxyl groups react, bifunctional 
compounds are obtained. When the two valences are saturated 
with -COOH, the compound known as olsalazine is obtained. When 
one of the two valences instead of -COOH is saturated with 
-CONHCH2-CH2-COOH, the compound is known as balsalazide, 
wherein -OH which is in ortho position in the same aromatic 
ring is substituted with H. 

The coiqpounds of formula ICj) are known as sulphalazine: 
2-hydroxy-5- [ (2-pyridinylamino) sulphonyl] phenyl] azo] benzoic 
acid when the free valence is saturated with -COOH. 

The preferred Ic) compounds have X = 0 and u = i; 
Group II) wherein t = 1, u = 1 
Ila) 



lib) 
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wherein : 

Riis is H, a linear or branched when possible C1-C3 alkyl; 

Rug has the same meaning as Rug, or when Rjjs is H it may be 

benzyl ; 

^111/ R112 ^nd R1113 can independently be hydrogen, a linear or 
when possible branched C^-C^ alkyl or a linear or when possible 
branched Ci-Cg alkoxy, or CI, F, Br; 
R114 is Rju or bromine; 

the compounds wherein R„i, R^^ are hydrogen and R^j and R„3 are 
chlorine in ortho position with respect to NH are preferred; 
Rjis and R^g are H, x is equal to O, and is as above defined 
for the cortpounds of formula la) ; 

lib) is the residue of the 2- t (2-methyl«3- (trif luoro- 
methyl) phenyl] amino] -3 -pyridincarboxylic] acid and when the 
-COOH group is present the compound is known as flunixin; 
Group III) wherein t = l, u = 1 and R is 




R3. 



wherein : 

Raa and Rj^ are a linear or when possible branched, 

substituted or non-substituted, Cj-C^ alkyl or allyl, with 
the proviso that when one of the two is allyl, the other is H; 
preferably R^^ is H, alkyl, R33 is H; 

Ria is selected from 

8 
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(X) 
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HID) Rt,3 corresponds to the following formulas: 
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(xxxvxr) 




Br 



(xrx) 



wherein the meanings are the following: 

when is as defined in formula (IV) , Ketoprofen residue: 

Run is H, SR1113 wherein contains from l to 4 C atoms, 
linear or branched when possible; 
R1112 is hydroxy; 

preferred are the compounds wherein Ru^ and Rmj are H, 
Rja is H, and Rj^ is methyl, X = 0; 
when R^3 is as defined in formula (XXI), carprofen residue: 

Ry^io is H, a linear or when possible branched alkyl 
having from 1 to 6 C atoms, a Cj-C^ alkoxycarbonyl bound 
to a Ci-Cg alkyl, Cj-Cg carboxyalkyl , Ci-Cg alkanoyl, 
optionally substituted with halogens, benzyl or 
halobenzyl, benzoyl or halobenzoyl; 

Rxxi is H, halogen, hydroxy, CN, C^-Cs alkyl optionally 
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containing OH groups, C^-Ce alkoxy, acetyl, benzyloxy, 
SRyj^i2 wherein 1^.12 is Cj-Cg alkyl; C.-C3 perf luoroalkyl ; C^- 
Cg carboxyalkyl optionally containing OH groups, NO., 
amino; sulphatnoyl, di -alkyl sulphamoyl with C^-C^ alkyl, 
or dif luoroalkylsulphonyl with Ci-C, alkyl; 
R^ocii is halogen, CN, Ci-C^ alkyl containing one or more OH 
groups, C-Cg alkoxy, acetyl, acetamido, benzyloxy, SR:t:3 
being R.^j, as above defined, C1-C3 perf luoroalkyl, 
hydroxy, C-C^ carboxyalkyl, NO2/ amino, mono- or di -al- 
kyl -amino C-Cg; sulphamoyl, di- alkyl sulphamoyl Cj-Cg, or 
di-fluoroalkykl sulphamoyl as above defined; or R^i toge- 
ther with R^ii is a Ci-Cg alkylene dioxy; 
preferred are the compounds wherein R^io is H, the link- 
ing bridge is in position 2, R^^ is H, R^i^ is chlorine 
and is in para position with respect to nitrogen; 
Raa is H, R2. is methyl and X is 0; 

when R^a is as defined in the formula (XXXV) , residue of the 

tiaprofenic acid: 

Ar is phenyl, hydroxyphenyl optionally mono- or poly-sub- 
stituted with halogen, alkanoyl and Ci-Cg alkoxy, Cj-Cg 
trialkyl, preferably C1-C3, cyclopentyl, cyclohexyl cy- 
cloheptyl, heteroaryl, preferably thienyl, furyl optio- 
nally containing OH, pyridyl; 

the preferred compounds of (XXXV) are those wherein Ar is 
phenyl, R,^ is H, Rja is methyl and X is O; 
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when is as defined in formula (II) , suprofen residue, 

of which the preferred one has been shown, wherein is 
H, Raa is methyl and X = 0, as described and obtained in 
USP 4,035,376 herein incorporated by reference; 

when is as defined in formula (VI), R is the residue of 
indoprofen when Rj^ = H and Rj, = CH3; 

of indobufen when Rj^ is. equal to H and R3. = CjHg; X = O, 
as described and obtained according to USP 3,997,669 
herein incorporated by reference; 
when Ri3 is as defined in formula (VIII) , R is the residue of 
etodolac when R^^ = R3. = H and X = 0, as described in and 
obtained according to USP 3,843,681 herein incorporated 
by reference; 

when Ri, is as defined in formula (VII) , R is the residue of 
fenoprofen when R3. = H, Rj, = CH3 and X = O, as described 
in and obtained according to USP 3,600,437 herein 
incorporated by reference; 

when Ria is as defined in formula (III), R is the residue of 
fenbufen when Rj, = Rj^ = H and X = 0, as described in and 
obtained according to USP 3,784,701 herein incorporated 
by reference; 

when Rj^ is as defined in formula (IX) , R is the residue of 
flurbiprofen when R3. = H, R23 = CH,, X = O; 

when Ria is as defined in formula (X) R is the residue of 

tolmetin when Raa = Raa = H, X = 0, as described in and 
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Obtained according to FR 1,574,570 herein incorporated by 
reference. 

In the group IIID) R^. corresponds to the following formulas: - 
Ilia) , when R^^ = H and R^^ = CH3 the residue of pranopro- 
fen is obtained: Qr-methyl-5H- [1] benzopyrano- [2, 3 -b] pyri- 
dine 7 -acetic acid; in the preferred compound Raa = H, Rj^ 
= CH3, u = 1 and X = 0:. 

(XXX) , when R^^ h and Rj, = CH3 the bermoprof en residue 
is obtained: dibenz [b, f] oxepin- 2 -acetic acid; in the 
preferred compound Rj. = H, R33 = CH3, u = 1 and X = 0. 

(XXXI) , when R^^ = H and R33 = CH3, R is the radical of the 
conpound CS-670: 2- [4- (2-oxo-l-cyclohexylidene methyl) 
phenyl] propionic acid; the preferred compound has R^^ = H, 

= CH3, u = 1 and X = O; 

(XXXII) , when R23 = Rja = H the Pemedolac residue is obta- 
ined; the preferred compound has Rj^ = Ra* = H, u = l and 
X = O; 

(XXXIII) , when Raa = Raa = H the pirazolac residue is obt- 
ained: derivatives of the 4- (4-chlorophenyl) -1- (4- 
f luorophenyl) -3-pyrazolic acid; 

the preferred compounds have Rj. = Rj. = H, u = l and X = 
O. 

(XXXVI), when R^a = H, R33 = CHj, the zaltoprofen residue 
is obtained; when the residue is saturated with an hydr- 
oxyl or aminic group, or with the carboxylic function 

15 
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the compounds are known as dibenzothiepin derivatives; in 
the preferred compounds Rj, = H, R33 = CHj, u = l and X = 
O. 

(XXXVII), when R., = R3, = H the mofezolac residue is obt- 
ained: 3, 4-di (p-methoxyphenyl) isoxazol- 5 -acetic acid when 
the residue is CH.-COOH; in the preferred compounds R^^ = 
Rsa = H, t = 1 and X = 0; 

(XII), when R.. = R33 = H the bromfenac residue is obtai- 
ned: 2-amino-3- (4-bromobenzoyl) benzeneacetic acid; the 
preferred compounds have u = 1, t = 1, X = O, R.^ = Rja = 
H; or t = 0; 
In the group IV) wherein t=l, u=l, Ris 

RlVd 

Riv - c - 

RiVdl 

wherein : 

Rjvd and Rj^di are at least one H and the other a linear or 
branched when possible alkyl from Cj to Q , preferably C, 
and C2, or dif luoroalkyl with the alkyl having from 1 to 
6 C atoms, is preferred, or R^vd and Rjvdi form together 
a methylene group; 
Rjv has the following meaning: 
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o 




(HI) 



wherein the compounds of group IV) have the following 

meanings: in formula (II) 

Riv-ii is Ci-C« alkyl, cycloalkyl, C^-C^ 

alkoxymethyl , C^-Cj trif luoroalkyl, vinyl, ethynyl, 
halogen, Cj-Cg alkoxy, dif luoroalkoxy, with the C^-Cj 
alkyl, C1-C7 alkoxymethyloxy, alkylthiomethyloxy with the 
alkyl, alkyl methylthio with the C^-Cy alkyl, cyano, 
dif luoromethylthio, phenyl- or phenylalkyl substituted 
with the Ci-Ca alkyl; preferably R^v-ii is CH3O-, Rjvd is H 
and Rjvdi is CH3, and is known as naproxen residue; 
X = O and is as above defined for la) ; 
in formula (X) , of which the loxoprof en residue has been 
shown, described in USP 4,161,538 herein incorporated by 
reference, the conpounds are preferred wherein Rjva is H 
and Rjvdi is CH3, X = 0 and X^ is as above defined for la) ; 

17 
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in formula (III) : 

Riv-iii is a Cj-Cs alkyl, optionally branched when possi- 
blle, C2 and alkyloxy, allyloxy, phenoxy, phenylthio, 
cycloalkyl from 5 to 7 c atoms, optionally substituted in 
position 1 with a C^-C: alkyl; 
the compound in which Riv-ui is 



and Rjvd = H, Rivji is CH,, is preferred, a compound known 
as ibuprofen residue; X = 0 and Xj is as above defined 
for la) ; 



CH3 

\ 



CH-CHj- 



/ 

CHj 



Group V) 




o 



.0 



(VIIl 




o 



a 



(IX) 
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In group V), the conpounds have the following meanings: 
when R is the formula (II), 

Rvii is H or a linear or branched when possible C^-C^ 
alkyl; 

Rvii-i is Rvii, or a linear or branched when possible Cj-Q 
alkoxy; CI, F, Br; the position of Rvii-i being ortho, or 
meta, or para; 

the residue of the known Ketorolac is preferred, wherein 
Rvii and Rvii-i are H, and A = R (A being the group of the 
formula A-Xi-NOj) and t = 0; 
when R is the formula (V) , 

of which the residue of the known tenidap has been men- 
tioned, as described and obtained in USP 4,556,672 herein 
incorporated by reference; 

in these confounds of formula (V) A = R and t = 0, 
when R is the formula (Vll) , 

of which the residue of the known tenoxicam has been 
mentioned, A is RCO, t = lu = 0 or A is R and t = 0, as 
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described and obtained in DE 2,53 7,070 herein incor- 
porated by reference; 

when R is the formula (IX) , 

wherein A =: R and t = 0, or A = RCO with t = l and u = 0, 
the residue of the known piroxicam has been indicated, as 
described and obtained in USP 3,591,584 herein 
incorporated by reference; 

when R is the formula (III) 

wherein A = RCOO, t = 1 and u = 0 or 1 ; or t =0 and A= R, 
of which the residue of the known nabumetone has been 
indicated, as described and obtained in USP 4,061,779 
herein incorporated by reference; 

when R is the formula (IV) 

wherein A = RCOO, t = 1 and u = l, 

of which the indomethacin residue has been indicated, as 
described and obtained in USP 3,161,654 herein incor- 
porated by reference; 

when R is the formula (X), the residue X is known as meloxi- 

cam; 

the preferred compounds are those wherein A = RCO, t = l 
and u = 0; 

when R is the formula (XI) the residue is known as ampiroxicam 
when the end group is -CH (CHj) OCOCjHs; the preferred 
compounds have A = RCO, t = i and u = 0; 

when R is the formula (XIII) and the valence is saturated with 
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H 

the residue derives from lornoxicam; the preferred com- 
pounds have A = RCO, t = 1 and u = 0; 

when R is the formula (XXXX) and the valence is saturated with 

H 

the compound known as paracetamol is obtained, as de- 
scribed and obtained in USP 2,998,450 herein incorporated 
by reference ; 

when R is the formula (XXXXI) and the valence is saturated 
with H 

the compound known as Tramadol is obtained, as described 
and obtained in USP 3,652,589; 

the preferred compounds according to the present inven- 
tion obtainable with the radicals corresponding to the 
formulas (XXXX) and (XXXXI) have A= RCO, t = i and u = 0. 
Y in the above mentioned X^ formula contains one or two 
nitrogen atoms in the ring, and preferably selected from the 
following: 




(YS) (YIO) (m) (Y12) (Y13) (Y14) (Y15) 
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The preferred of Y is Y12 (pyridyl) substituted in posi- 
tion 2 and 6. The bonds can be also in non synimetric position, 
for example Y12 (pyridyl) can be substituted also in position 
2 and 3; Yl (pyrazol) may be 3, 5-disubstituted, 

The precursors, wherein the oxygen free valence is 
saturated with H and the free valence of the end carbon is 
saturated either with a carboxylic or hydroxyl group, are 
commercially available products or are obtainable with methods 
known in the prior art. 

The compounds containing R of group I) of the type la) 
are described in the patent WO 92/01SS8 wherein the prepa- 
ration methods are also described. This patent is herein 
incorporated by reference. The type lb) compounds are for 
example prepared by using the method shown in The Merck Index, 
XI ed., 1989, pag. 16, No. 95 for the residue of the acetyl- 
salicylsalicylic acid. The changes of the compounds of formula 
lb) may be obtained by applying the processes mentioned in the 
patent WO 92/01668. 

Compounds Ic) of the Ic^) class, in which the radical is 
a 5-amino salicylic acid derivative (5-amino-2-hydroxybenzoic 
acid) known as mesalamine, when the starting radical contains 
-COOH, are prepared by reduction of the m-nitrobenzoic acid 
with Zn powder and HCl (see H. Weil et al., Ber. 55B, 2664 
(1922)), or by electrolytic reduction: Le Guyader, Peltier, 
Compt. Rend. 253, 2544 (1961). These publications are herein 
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incorporated by reference. 

The starting radical Ic^) , when it contains -COOH, is 
knovm as olsalazine: 3, 3' -azabis (G-hydroxybenzoic) acid; and 
it is prepared according to EP 36,636 or USP 4,528,367, both 
herein incorporated by reference. 

The IC3) con^)oiinds are prepared according to USP 
2,396,145 herein incorporated by reference. 

Equivalent compounds to IcJ , ICj) and ICj) contain the 
substituents mentioned in the above references. 

The compounds wherein R is of the group II) are described 
in the patents wo 94/04484 and USP 3,558,690 wherein the 
preparation methods are also described. These patents are he- 
rein incorporated by reference . 

The starting conpound of lib) , when the valence is sa- 
turated with -COOH (f lunixin) , is obtained according to USP 
3,337,570 and USP 3,689,653, both herein incorporated by refe- 
rence. The coitpounds containing the substituents mentioned in 
the previous patents are equivalent to f lunixin. 

The conpounds wherein R is of group III) are described 
and obtained with the processes mentioned in the following 
patents : 

patent application PCT/EP/93 03193; for the compoiands of for- 
mula (IV) see also USP 3,641,127; for the confounds of formula 
(XXI) see also USP 3,896,145; for the compounds of formula 
(IX) residue of flurbiprofen see also USP 3,755,427; for the 
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compounds of formula (II) see also USP 4,035,3 76; for the 

compounds of formula (VI) see also USP 3,997,669; for the 

compounds of formula (Vlll) see also USP 3,843,681; for the 

confounds of formula (VII) see also USP 3,600,437; for the 

cotipounds of formula (III) see also USP 3,784, 701. 

All the above mentioned patents are herein incorporated by 

reference. 

The processes for preparing the compounds of class HID) 
are the following: 

The residue llia) is obtained by preparing the acid com- 
pound according to USP 3,931,205, the valence is saturated 
with -CH(CH3) -COOH. The compounds containing the substituents 
mentioned in the above patent are equivalent to pranoprofen. 
The residue (XXX) is prepared through the compound with the 
-CH(CH3) -COOH group (bermoprof en) according to USP 4,238,620 
herein incorporated by reference. Other equivalent products 
are described in the above mentioned patent . 

The residue (XXXI) is prepared starting from the cor- 
responding -CH(CH3) -COOH acid according to USP 4,254,274. 
Equivalent confounds are described in the same patent. 

The residue (XXXII) is prepared according to EP 238,226 
herein incorporated by reference, when the valence is satura- 
ted with -CH2-COOH. Equivalent products are reported in said 
patents as substituted 1,3,4,9 tetrahydropyrane [3,4-b] indol- 
1-acetic acids. 
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The residue (XXXIII) is prepared from pirazolac and the 
valence is saturated with -CH^-COOH, as mentioned in EP 54,812 
herein incorporated by reference. Equivalent products are 
described in said patent. 

The residue (XXXVI) is prepared according to UK 
2,035,311 herein incorporated by reference, starting from 
zaltoprofen and having the -CH (CH,) -COOH end group. Equivalent 
products are described in said patent. 

The preparation process of the residue (XXXVII) is obta- 
ined starting from mofezolac and is prepared according to EP 
26,928. Equivalents products are reported in the same patent. 

The confounds in which R is of the group IV) are 
described in the British patent application 2,283,238, wherein 
also the preparation methods are indicated; this patent is 
herein incorporated by reference. 

In the group IV) the compounds can also be obtained; for 
the conpounds of formula (11) using USP 3,904,682; the com- 
pounds of formula (X) according to USP 4,161,538, the com- 
pounds of formula (III) according to USP 3,228,831. These 
patents herein mentioned are here incorporated by reference. 

In the group V) the compounds can also be obtained: for 
the compounds of formula (II) using USP 4,089,969 herein 
incorporated by reference; the compoxands of formula (V) can be 
obtained according to USP 4,556,672 herein incorporated by 
reference . 
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The residue (X) is prepared according to the German pa- 
tent 2,756,113. Equivalent products are described in said pa- 
tent . 

The residue (xi) is prepared according to EP 147,177, 
herein incorporated by reference, starting from atttpiroxicam 
having the -CH (CHj) OCOOCaHg end group. Equivalent products are 
described in said patent. 

The residue (XII) is prepared according to J. Med. Chem. , 
vol. 27 n. 11, Nov, 1984, Walsh et Al. "Antiinflammatory 
Agents. 3. Synthesis and Pharmacological Evaluation of 2-ami- 
no-3-benzoylphenylacetic Acid and Analogues", herein incorpo- 
rated by reference. Equivalent products are described in said 
publication. 

The residue {XIII ) is prepared starting from lornoxicam, 
wherein the valence is saturated with H. It is prepared 
according to GB 2,003,877. Equivalent products are described 
in said patent. 

Generally the connection between A and X^ is, as seen, of 
ester or amidic type (NH or NR^c/ as defined in X) when R is of 
groups I, II, III, IV and v. All well known synthesis routes 
for forming such bonds may be used to form said connection. 

In the case of esters of groups I, II, III and IV, and 
for the compounds of group V ending with a carboxylic 
f\uiction, the most direct synthetic route to obtain the 
corresponding nitroxyderivatives of the present invention 
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involves ; 

a) reaction of the acyl chlorides R-CO-Cl with halogen 
alcohols of the HO-Xi^-Cl, HO-X„-Br, HO-X^z-I type, 
wherein X^j is X, as above defined without the oxygen 
atom, in the experimental conditions of the prior art, 
and isolation of compounds of formula R-CO-O-Xij-Cl (Br, I) . 
The above products can also be obtained by reaction of 
the sodium or potassium salts of said R-CO-OH acids with 
dihalogen derivatives of general formula X.zClj, X^jBrj or 

b) The above products are transformed into the final 
products by reaction with AgNO, in acetonitrile, 
according to what known in the prior art . 

The general schemes are the following: 

R-CO-Cl+HO-X,3-Br R-C0-0-Xi2-Br + AgNOj -* A-X.NO^ 

wherein X^ = X12O. 

R-CO-ONa + Br^X,^ ^ R-CO-0-X,z-Br + AgN03 -> A-X.NO^ 

wherein x^ = x^^O. 

In the case of amides the synthetic sequence involves the 
reaction of the same acyl chlorides RCOCl with aminoalcohols 
of general formula NHa-X^^-OH, NHR^c-Xiz-OH to give amides of 
general formula: 

R-C0-NH-Xi2-0H and R-CO-NR^c-Xiz-OH 
according to known methods. 

The reaction of said amides with halogenating agents such 
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as for example PCI5, PBrj, SOCl^ etc. leads to halogen 
derivatives of general formula: 

R-CO-NH-x.j-Br (CI) and R-CO-NRic-X,z-Br(Cl) . 
The latter by reaction with AgNOj in acetonitrile, ac- 
cording to known methods in the prior art, lead to the 
final products A-Xi-NG^. 
The synthesis scheme is the following: 

PCI5 

R-CO-Cl + NHR,c-Xi2-0H ► R-C0-NR.c-X,2"0H 

R-C0-NRicr-Xi2-Cl + AgNOj * R-CO-NRj^-Xiz-ONO. 

wherein X^jO is X^. 
c) An alternative route to the synthesis through steps a) 
and b) above is the reaction of the acid sodium or 
potassium salts with the nitric esters of halogeno- 
alcohols of general formula: 

NO2-O-X1Z-CI (Br, I) 
to give directly the nitroxy derivatives of the 
invention. 

The reaction scheme is the following: 

R-CO-ONa + Br-Xi2-0N02 » R-CO-O-Xij-ONOj 

wherein x^zO is X^. 

Synthetic routes similar to those above described are 
used for the products of group v, for example tenoxicam and 
piroxicam, wherein a dihalogen derivative of formula BraXjz is 
reacted with the corresponding enolates. The products obtained 
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are then transformed into the conpounds of the invention by 
reaction with AgNOj in acetonitrile according to the above 
reported reaction scheme. 

The scheme is herein reported for the piroxicam of 
formula IX of group V, 




Group V products, such as tenoxicam and piroxicam, 
wherein the antiinflammatory reactive function is an hydroxyl, 
can be also reacted with an acyl chloride of formula 
ClCO-X;^z-Qi wherein Qr is CI, Br, I, OH. When = OH, the 
hydroxyl is substituted with an halogen as above described 
before the final nitration reaction with AgNOj- 

Nitration is carried out as above described. 

In order to obtain the compounds of formula A-X^-NO, acyl 
chlorides of formula R-COCl are reacted with HX-Xij-OH, 
wherein R, x and X^g have the above mentioned meanings, in the 
eaqperimental conditions described in the prior art. The 
obtained alcohols are reacted with sodium nitrite in a 
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solvent, for instance constituted of a mixture of water with 
tetrahydrofuran in the presence of hydrochloric acid. The 
reaction is described in the prior art. The general scheme is 
the following: 

R-COCl + HX-Xiz-OH > R-CO-X-Xiz-OH + NaNOa--- > A-X^-NO 

The compounds according to the present invention are 
transformed into the corresponding salts by reaction in orga- 
nic solvent such as for example acetonitrile and tetrahydro- 
furan with an equimolecular amount of the corresponding 
organic or inorganic acid. 

Examples of suitable organic acids are: oxalic, tartaric, 
maleic, succinic, citric acid. 

Examples of suitable inorganic acids are: nitric, 
hydrochloric, sulphuric, phosphoric acid. 

Another object of the invention is that it has surpri- 
singly been found that the invention products containing ON- 
(0)2 groups are able to exert also an inhibiting effect of the 
inflammation induced by liposaccharide (LPS) and therefore are 
usable in septic shock. 

This is surprising, since it is well known that generally 
antiinflammatories do not meaningfully change the 
nitrosynthetase activity induced by lipopolysaccharides in the 
rat and therefore they cannot be used in septic shock. 

The confounds of the present invention can be used as 
antiinflammatory drugs or for the therapy and prophylaxis of 
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cardiovascular diseases and of those pathologies wherein 
cellular hyperprolif eration plays an important pathogenetic 
role. 

It must be understood that when the compounds of the 
various groups contain at least one asymmetric carbon, the 
products can be used in racemic form or as single isomers. It 
is indeed well known that in the therapeutic uses of the 
invention generally an isomeric form is more active than the 
others. When the cortpounds present cis/trans isomers, they can 
be used in this separated form or in admixture. 

The pharmaceutical formulations of the compounds accor- 
ding to the present invention contain the same dose of the 
antiinflammatory precursor products, or lower. 

The pharmaceutical formulations can be given by os or 
parenterally and can be prepared according to well known 
processes in the prior art. See the volume "Remington's 
Pharmaceutical Sciences". 

The following Examples are given for illustrative purpo- 
ses but are not limitative of the present invention. 

EXAMPLE 1 

Synthesis of 2-acetylbenzoic acid 6- (nitroxymethyl) -2-pyri- 
qinylmethyl ester chlorhvdrate (NCX 4 050) of formula. 



O CIH 




(NCX 4050) 



33 



wo 00/51988 



PCT/EPOO/01454 



Starting from the acetylsalicylic acid (formula FIA) and 2,6- 
bis- (hydroxymethyl) pyridine (formula FIB) 

O 



A) -Synthesis of 2. 6 -bis - (chloromethyl) pyridine 

To thionyl chloride (11,6 ml, 158 mmoles) , cooled at 0°C, 
2, 6 -bis- (hydroxymethyl) pyridine (4 g, 28 mmoles) is very 
slowly added. The obtained solution is left under stirring for 
2 hours at room ten5)erature, then the thionyl chloride in 
excess is evaporated at reduced pressure. The obtained residue 
is treated with chloroform and evaporated again at reduced 
pressure to eliminate the thionyl chloride residues. The crude 
product is treated with chloroform and washed with water. The 
organic phase is anhydrified with sodium sulphate and dried 
obtaining 4.81 g of the product as white solid having m.p. = 
76«-78®C. 

B) -Synthe sis of 2-acetylbenzoic acid 6« (chloromethyl) -2-me- 
thvlpvridinvl estier 

To a solution of salicylic acid (l.6g, 8.88 mmoles) in 
N,N' -dimethylformamide (20 ml) and under stirring sodium et- 
hylate (0.64 g, 8.88 mmoles) is added. After 30 minutes the 



II 





(FIA) 



(FIB) 
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obtained solution is added to a solution of 2, 6-bis- (chloro- 
methyl) pyridine (4.72 g, 26,81 mmoles) in N,N' -dime thy 1 forma - 
mide (20. ml) . The solution is left at room temperature for 7 
days, under stirring, then is diluted with ethyl ether and 
washed with water. The separated organic phases are anhydri- 
f ied with sodium sulphate and the solvent is evaporated at re- 
duced pressure. The reaction crude product is purified by 
chromatography on silica gel by eluting with n-hexane/ ethyl 
acetate 7/3. 1,7 g of the product as yellow oil are obtained. 

^H-NMR (200MHz) (CDCI3) : 8.10 (lH,d) ; 7.74 (lH,t) ; 7.57 (lH,t) ; 
7.42 (lH,d) ; 7.33 (2H,m) ; 7.11 (lH,d) ; 5.42 (2H,S) ; 4.67 (2H,s) ; 
2.41{3H,S) . 

C) -Synthesis of 2-acetvlben2oic acid 6- (nitroxymethyl) -2- me- 
thvlpvridinvl ester 

To a solution of 2-acetylbenzoic acid 6- (chloromethyl) -2- 
methylpyridinyl ester (1.5 g, 4.7 mmoles) in acetonitrile (20 
ml) maintained under stirring, silver nitrate is added (1.3 g, 
7.65 mmoles). The solution is heated to BO^C, maintaining it 
sheltered from light, under stirring for 30 hours. The formed 
silver chloride is filtered, the solvent is evaporated. The 
reaction crude product is purified by silica gel chromato- 
graphy by eluting with n-hexane/ethyl acetate 7/3. 1.2 g of 
product as yellow oil are obtained, 

'H-NMR (200MHz) (CDCI3) : 8.10(lH,d) ; 7.74(lH,t) ; 7.57(lH,t) ; 
7.42(lH,d) ; 7,33(2H,m) ; 7.11(lH,d) ; 5.60(2H,s) ; 5.42(2H,s) ; 
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2.41(3H,S) . 

°J -gyi^Ct^esis of 2-acetvlben2 oic acid 6- (nitroy:Ymethvl) -2- met- 
thvlDyridinyl «»< ster hydrochloridP 

To a solution of 2-acetylbenzoic acid 6- (nitroxymethyl) - 
2-methylpyridinyl ester (l g, 2.88 tnmoles) in ethyl acetate 
(20 ml) cooled at O'C, a solution of ethyl acetate/HCl 5M is 
added by dropping under stirring. It is left for one hour at 
0°C, then the ten:5)erature is let reach room values. The formed 
precipitate is filtered and washed with ethyl ether. 900 mg of 
solid product are obtained. 
Elementary analysis 

Calculated C 50.21% H 3.95% N 7.31% Cl 9.26% 

Pound C 50.23% H 3.97% N 7.29% Cl 9.20% 

EXAMPLE 

Synthesis of :>-acetylbP n zoic acid 6- fnitroxvmethvl) -2-nvri- 
dinvlmethvl est-^r- pitrate (N CX 4Q51) of formula. 



Starting from the 2-acetylbenzoic acid 6- (nitroxymethyl) -2- 
methylpyridinyl ester, isolated at step C) of the previous 
Exanple i. 

gypthesis of 2-acetvlbenzo ic acid 6- (nitroxymethyl) -2 -methyl - 
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pvridinvl esror- nitrate 

To a solution of 2-acetylben2oic acid 6- (nitroxymethyl) - 
2-methylpyridinyl ester (1 g, 2.88 mmoles) in acetonitrile (10 
ml) cooled at 0°C, a solution of 65% nitric acid (0.2 ml) in 
acetonitrile (2 ml) is added by dropping tinder stirring. It is 
left for 2 hours at CC, then the tenperature is let reach 
room values. The formed precipitate- is filtered and washed 
with ethyl ether. 1 g of solid product is obtained. 
Elementary analysis 

Calculated C 46.95% H 3.69% N 10.26% 

I'ound c 46.99% H 3.72% N 10.22% 

EXAMPLE ^ 

gynthesis of tha (S) -g-methoxv-Qf-tn e thvlnaphthaleneacetic acid 
$- (nitroxvmethvl > -2-Pvridinvlmeth v l ester hvdrorhloride of 
formula: 

CH, 



MeO 




II ' ^ 

0 CIH ONO, 



starting from naproxen (formula P3A) and 2, 6 -bis- (hydroxy - 
methyl) pyridine (formula FIB) 





(FIB) 
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The compound is synthetized following the procedure repeorted 
in Example 1. Yield 38%. 
Elementary analysis 

Calculated C 58.25% H 4.88% N 6.47% CI 8.19% 

Found C 58.29% H 5.00% N 6.44% CI 8.11% 

EXAMPLE 4 

Synthesis of t he (S) -fi-methoxY-tt-methvlnaphtihaleneacetic acid 
(nitroxvmethvl) -2-Dvridinvlmethy l ester nitrate of formula: 




The compound is synthetized following the procedure 
reported in Exarrrole 2. Yield 42%. 
Elementary analysis 

Calculated C 54.88% H 4.60% N 9.15% 

Found C 54.91% H 4.65% N 9.10% 

EXAMPLE 5 

gyr^thesig — of the 2-f luoro-of- methvl- fl . l^biphpnyl) -4 -acetic 

^?id 6- (nitroxvmethvl) -2-pvridinvlm ethvl ester hydrochloride 
of formul;^; 
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Starting from flurbiprofen (Formula FSA) and 2,6-bis- (hydrox- 
ymethyl) pyridine (formula FIB) 



QH3 




(F5A) (FIB) 



The compound is synthetized following the procedure 
reported in Example l. Yield 35%. 
Elementary analysis 

Calculated C 59.12% H 4.51% N 6.29% CI 7.93% F 4.25% 
Found C 59.17% H 4.55% N 6.21% CI 7.91% F 4.22% 

EXAMPLE 6 

Svnthegiff of the 2-fluoro-tf-methvl- ■i'biDhenvl W 4-acetic 

6- fnitrnxvmethvl) -2-PvridinvlmethYl ester nitrate of 

formula • 
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The compound is synthetized following the procedure re- 
ported in ExaTr5>le 2. Yield *39%. 
Elementary analysis 

Calculated C 55.79% H 4.26% N 8.91% F 4.01% 

Pound C 55.83% H 4.30% N 8.88% F 4.00% 

EXAMPLE 7 

Synthesis of the l- (4-chlorobenzovl) - 5 -methQxv-2 -methyl -iH-in- 
dQl-3-acetic acid G- (nitr oxvmethyl) -2-pyridinvlmethvl ester 
hydrochl oride of formula: 




Starting from indomethacin (Formula F7A) and 2,6- bis- 
(hydroxymethyl) pyridine (formula FIB) 



40 



wo 00/51988 



PCT/EPOO/01454 




(F7A) (FIB) 

The connpound is synthetized following the procedure re- 
ported in Example i. Yield 41%. 
Elementary analysis 

Calculated C 55.71% H 4.13% N 7.53% CI 12.65% 

Found C 55.73% H 4.16% N 7.49% CI 12.64%S 

EXAMPLE 8 

gynt^Qsis of i- (4-chlorQben2ovl) -5-methQxy-2- methyl-lH-indol- 
3 -acetic acid 6- (nitroxymethyl) '-2-pyridinylmethyl ester 
nitrate of formula r 




0 HNO3 ONO2 

The conpound is synthetized following the procedure 
reported in Example 2. Yield 35%. 
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Elementary analysis 



Calculated 



C 53.18% 



H 3.95% 



N 9.58% 



CI 6.04% 



Found 



C 53.20% 



H 4.41% 



N 9.56% 



CI 6.01% 



EXAMPLE 9 (comparative) 

Preparation of i- (4-chlorQbenzovl) -5-methoxy-2-methYl-lH-in- 
dol"3-acetic acid 3- (nitroxymethyl) phenyl ester of formula: 



wherein the precursor drug is indomethacin (formula F7A) . 

a) "Synthesis of l- (4-chlQrobenzoyl) -5-methoxy-2-methyl-lH-in- 

dQl-3-acetic acid 3- (formyl) phenyl ester 

To a solution of 3-hydroxybenzaldehyde (g 8.30) and trie- 
thylamine (g 0.824) in methylene chloride (200 ml), cooling at 
a temperature in the range -5^C-0®C indomethacin in the form 
of the corresponding acylchloride (g 16.50) is added under 
stirring. It is still maintained under stirring for 15 
minutes, then water (100 ml) is added and the phases are se- 
parated. The aqueous phase is recovered eoid extracted with 
methylene chloride (300 ml) . The organic phases are joined 
together, washed with a 5% NajCOa solution, the organic phase 
is anhydrified with sodium sulphate obtaining the expected 
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compound . 

b) -Synthesis of l- (4-chlorobenzovl) -5-methQxv-2-methYl-iH-in- 
dol-3-acetic acid 3 - (hYdroxYmethvl) phenyl ester 

The cotT^ound isolated in the previous step (g 1.9) is 
dissolved in ethyl acetate (100 ml) in the presence of palla- 
dium 5% on carbon (g 0.290) with the 50% of humidity. The 
mixture is hydrogenated at room temperature and hydrogen 
pressure of about 2.5 atm, under stirring. After 12 hours the 
catalyst is removed by filtration under vacuun, washing with 
ethyl acetate (200 ml) . The organic phases are joined together 
and washed with a 5% sodium bicarbonate solution and water. It 
is anhydrified with magnesium sulphate. It is filtered under 
vacuum and evaporated at reduced pressure obtaining the 
expected compound. 

c) -Synthesis of l- (4->chlorobenzoYl) -5-methoxY-2-methYl-lH-in- 
dOl"3-acetic acid 3- (chloromethvl) phenyl ester 

To a mixture formed by the compound isolated in the pre- 
vious step (g 1.85) and thionyl chloride (ml 5.5), maintained 
under stirring, dimethylf ormamide (ml 0.5) is added at room 
tenqperature and left under stirring for one hour. At the end 
the thionyl chloride is evaporated at reduced pressure at a 
bath temperature lower than 40«C. The so obtained crude solid 
product is purified by crystallization with isopropyl ether 
(ml 30) . 

A solid is isolated which is dried under vacuum at room 
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temperature, obtaining the expected conpoiind. 
d) -Synthesis of the l- (4-chloroben2Qvr) ^5^methQxv^2-Tnethvl- 
lH-indol-3 -ace tic acid 3- (nitroxymethvl) phenyl ester 

A solution of the compound isolated in the previous step 
(1.4 g) in acetonitrile (ml 8) is treated under stirring, 
sheltered from light and at room tenperature with AgNO, (g 
0.9) . It is heated at reflux for two hours and then cooled at 
room temperature and AgNOa (g 1.2) is added. It is filtered 
under vacuum, the precipitate (silver salts) is washed with 
acetonitrile. The organic phase is evaporated under vacuum at 
a bath temperature lower than 40®C. The obtained crude product 
is crystallized from isopropyl ether. 

The process global yield is 34%. By analyzing the final 
product by chromatography on thin layer of silica gel, using 
as eluent hexane/ethyl acetate 7/3, an unitary stain is obtai- 
ned, m.p. 115-117<>C. ^H-NMR (CDCI5) : 7.70 (2H, d) , 7.49 (2H, 
d), 7.42 (IH, t), 7.14-7.06 (4H, m) , 6.90 (IH, d) , 6.70 (IH, 
dd), 5.42 (2H, s) , 3.93 (2H, s) , 3.86 (3H, S) 2.48 (3H, s) . 
EXAMPLE 10 (comparative) 

Synthes is of the 1- (4-chloroben20vl) -5"methoxy-2 -methyl -IH- in - 
dol-3- acetic acid 4-nitrQxvbutvl ester 

To a solution of indomethacin (5.04 g, 14 ramoles) in 
chloroform (50 ml) at room temperature i-chloro-4-butanol (1.4 
ml, 14 mmoles), N,N' dicyclohexylcarbodiimide (2.87 g, 14 
mmoles) and 4-dimethylaminopyridine (O.ll g, 0.09 mmoles) are 
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added. The mixture is maintained under stirring at room ten^)e- 
rature for 6 hours. The solid is filtered and the organic 
phase is washed with water, separated, dried with sodium sul- 
phate and finally evaporated under vacuum. The obtained 
residue is purified by column chromatography (eluent n-hexane- 
/ethyl acetate 9/1) . An yellow-coloured oily residue (5.2 g) , 
corresponding to 4-chlorobutyl ester of the indomethacin is 
isolated. 

5 g of the cotrpound (11 mmoles) are dissolved in acetoni- 
trile (25 ml) and treated with silver nitrate (3.8 g, 22 
mmoles) . The mixture is let reflux in the dark for 48 hours. 
After cooling, the solid residue is filtered and the solvent 
is evaporated under vacuum. The obtained residue is purified 
by column chromatography (eluent n-hexane/ethyl acetate 9/1) . 
At the end an oil (4.2 g) is isolated. 

*H-NMR (CDClj, ppm) : 7.65 (2H, m) ; 7.45 (2H, m) ; 6.95 (IH, d) ; 
6.84 (IH, d) ; 6.66 (IH, dd) ; 4,10 (2H, t) ; 3.82 (3H, s) ; 3.65 

(2H, s) ; 3.35 (2H, t) ; 2.39 (3H, s) ; 1.80 (4H, m) . 
EXAMPLE 11 
Solubility tests 

Solubility tests in water of the salts of the l-(4- 
chlorobenzoyl) -5-methoxy-2-methyl-iH-indol-3-acetic acid 6- 

(nitroxymethyl) -2-pyridinylmethyl ester (Ex. 7 and 8) by 
comparison with the 1- (4-chorobenzoyl) -5-methoxy-2-methyl-lH- 

indol -3 -acetic acid 3- (nitroxymethyl) phenyl ester (Ex. 9) and 
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with the 1- (4-chlorobenzoyl) -5-methoxy-2-methyl-lH-indol-3- 
acetic acid 4-nitroxybutyl ester have been carried out. 

Said soliibility tests have been effected by adding, at 
room temperature, in a 50 ml flask, 5 g of the substance and 
then bringing to volume with water. 

The compounds according to the invention completely 
dissolve, therefore they show a solubility equal to at least 
100 mg/ml. 

The comparative compounds under the same conditions are 
unsoluble . 

EXAMPLE 12 

Exanple ii has been repeated with the compounds from i to 
6 . All the compounds result soluble in water under the same 
conditions of the previous Example. 

EXAMPLE 1^ 

Synthesis of 2- f (2. 6-dichlorophenvl)aminobenzeneacetic acid 6- 
tnitrQxvmethyl) -2-pYridinylmethyl ester hydrochloride of 
formula : 
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Starting from 2- ( (2, G-dichlorophenyDaminobenzeneacetic acid 
sodium salt (formula) and 2, 6 -bis- (hydroxymethyl) pyridine 




(F9A) (FIB) 
A) -Synthesis of 2- f (2 . fi-d ichlorophenvl) aminobenzene acetic 
acid 6- (chlorom ethyl) -2-methvlDvridinil ester 

To a solution of 2, 6 -bis- (chloromethyl) pyridine (3.83 g, 
21.75 ramoles) , prepared as described in Example i A, in N,N'- 
dimethyl formamide (20 ml) , under stirring, a solution of 2- 
[ (2, 6-dichloro phenyl) amino] benzene acetic acid sodium salt 
(3.04 g, 9.54 mmoles) in N,N' -dimethylformamide (25 ml) is 
added dropwise. The solution is stirred at room tetrperature 
for one day, then it is diluted with ethyl acetate and washed 
with water. The organic phases are recovered and anhydrified 
with sodium sulphate. The solvent is then evaporated under a 
reduced pressure. The crude reaction product is purified by 
chromatography on a silica gel column, eluted with n-hexane/ 
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ethyl acetate 8/2. 2.88 g of the product are obtained as a 
white solid. Yield 69% 

NMR (200MH2) (CDCl,) : 7.66 (IH, t) ; 7.41 (IH, d) ; 7.33 (IH, 

d); 7.27 (IH, d); 7.18 ( 2K, m) ; 6.97 (2H, dd) ; 6.81 (IH, s) ; 

6. 57 (IH, d); 5.3 (2H, s) ; 4.62 (2H, s) ; 3.93 (2H, S) . 

-Synthesis of 2- r (2 . e-dich lorOphenyH aminohPnzene acehir 

acid 6- (nitrnyy methvl) -2-methvl pyridinyl ester 

To a stirred solution of 2- [ (2, 6-dichlorophenyl)atnino- 
benzene acetic acid 6- (chloromethyl) -2-methylpyridinil ester 

(2.438 g, 5.59 nrmoles) in 90 ml of acetonitrile is added 
silver nitrate ( 2.19 g, 12.89 mmoles) . The solution is 
further stirred for 30 hours at 80'C maintaining it sheltered 
from light. The formed silver chloride is filtered and the 
solvent evaporated. The crude reaction product is purified by 
silica gel column chromatography, eluted with n-hexane/ethyl 
acetate 7/3. 1.2 g of the product in the form of a yellow oil 
are obtained. Yield 46%. 

»H NMR (200MHz) (CDCl,): 7.69 (IH, dd) ; 7.33 (IH, d) ; 7.25 (IH, 
m); 7.23 (2H, m) ; 7.16 ( IH, dd) ; 6.98 (2H, m) ; 6.82. (IH, S) ; 
6.57 (IH, d); 5.49 (2H, s) ; 5.31 (2H, s) ; 3.94 (2H, s) . 
^) -Synthesis of :>- f (2.6-dic hlorophenvl)aminr>b6n2ene acetir 
^cjd 6- (nitroxvmethvl) -2-methvl pvri d invl estf^r hydrochloride 
To a solution of 2- [ (2,6-dichlorophenyl)aminoben2ene 
acetic acid 6- (nitroxymethyl) -2-methylpyridinil ester (0.400 
g, 0.86 mmoles) in ethyl acetate (6 ml), cooled at 0 «»C, a 
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solution of HCl/ ethyl acetate 3M (0.6 ml) is added dropwise 
under stirring, the reaction mixture is stirred for one hour 
at 0 °C/ then is warmed up to room tenroerature. 

The formed precipitate is filtered and washed with ethyl 
ether. 0,310 g of solid product are obtained. Yield 73%. 
Elementary analysis 

Calculated: C 50.58% H 3.63% N 8.42% 01 21.32% 

Found: C 50,62% H 3.66% N 8.40% CI 21.02% 

EXAMPLE 14 

Synthesis of 2 > f (2 . 6>dichlorophenyl) aminobenzene acetic acid 
6- (nitroxvmethyl) -2-methvl pyridinvl ester nitrate of formula: 




starting from 2- [ (2, 6-dichlorophenyl) aminoberizene acetic acid 
6- (nitroxymethyl) -2-methylpyridinil ester, obtained in step B) 
of the previous exanple 13. 

Synthesis of 2- f (2. S-dichlorophenvDaminoben zene acetic acid 
6- (nitroxymethyl^ -2-methyl pvridinvl ester nitrate 
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To a solution of 2- [ (2, 6-dichlorophenyl)aminobenzene 
acetic acid 6- (nitroxymethyl) -2-methylpyridinil ester (0.760 
g, 1.65 mmoles) in acetonitrile (6 ml), cooled at 0 '^C, a 
solution of nitric acid (65%) (0.150 ml) in acetonitrile (2 
ml) is added dropwise, under stirring. The reaction mixture 
is stirred one hour at 0 ^C, then is warmed up to room 
temperature. The formed precipitate is filtered and washed 
with ethyl ether. 0,600 g of the product, in the form of a 
solid, are obtained. Yield 70%. 
Elementary analysis 

Calculated: C 48.02% H 3.45% N 10.67% CI 13.50% 

Found: C 48.06% H 3.47% N 10.66% CI 13.60% 

EXAMPLE 15 

Study of the inhibition effect on smooth muscle contraction 
and smooth muscl e cell pr oliferation 

As known, contraction and/or cell proliferation of smooth 
muscle are important steps in the inflammation process. 
Smooth muscle co ntraction 

New Zealand White Rabbits (2.0-2.5 kg) were killed by 
cervical dislocation, cavemosal tissue (corpus cavernosus) 
and aorta excised. 

The tissue was mounted in organ baths for recording of 
isometric tension, according to the method described by Khan 
MA et al (BJU Int. 1999 84 (6) : 720-4) . Tissues were pre- 
contracted with phenylephrine (10 /xM) and relaxation responses 
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to carbachol assessed in the presence of the compound to be 
tested. 

The compound of the invention used in the assay was 2- 
acetylbenzoic acid 6- (nitroxymethyl) -2-pyridinylmethyl ester 
hydrochloride (NCX 4 050) , which synthesis is described in 
preceding example l. 

The reference compound was 2-acetoxyben2oic acid (3- 
nitroxymethyl) phenyl ester of formula 



which synthesis is described in ex. 3 of the PCT patent 
application WO 97/16405 filed in the Applicant's name. 

Results are given in following Table 1, that showsthat 
the compound of the invention is more active than the 
reference compound in inhibiting smooth muscle contraction. 
Smooth muscle cell proliferation 

Human saphenous veins were cultured by standard explant 
methods (J. Cardiovasc. Pharmacol. 1999, 33(2), 204-11). 
Tissues were collected into sterile pots containing PBS, 
penicillin and streptomycin. Under sterile tissue culture 
conditions, tissues were cut into small pieces (approximately 




(NCX 4016) 
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1 mg weight) and placed into a standard culture medium 
containing 20 % fetal calf serum (FCS) for several days 
(medium changed every 2-4 days) . ^H- thymidine was measured in 
the DNA fraction of cells cultured into 48 well plates. Cells 
were cultured to confluence in the medium containing 10% FCS. 
Cells were deprived of serum for 24 h before the addition of 
10% FCS, together with different concentration of steroids. 
After 24 h, ^H- thymidine was added to the cells for 4 h. Cells 
were washed with phosphate buffered saline and ethanol. DNA 
was extracted with sodium hydroxide solution and the 
material counted by scintillation. The data represents 
observations made in triplicate wells. 

Table 2 reports results obtained on the inhibitory effect 
of the tested compounds on human vascular smooth cell 
proliferation . 

The Table shows that the compound of the invention is 
much more active than the reference conpounds . 

Table 1 and 2 demonstrate that the antiinflammatory 
activity of the compound of the invention is higher than that 
of the reference compound. 
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Inhibition of aorta and 


corpus cavernosum smooth muscle 


contraction at different concentrations 


(10-'* 


and 10** M) 


of the compound of 


the invention (NCX 


4050) and 




of the reference compound (NCX 


4016) 




sample 


concentration 


% inhibition 




i 


ir inhibition 




(log M) 


rabbit aorta 






rabbit 












corpus cav. 


NCX 4050 


- 4 


87 






85 




- 5 


80 






63 


NCX 4016 


- 4 


20 






47 


(comp. ) 














- 5 


18 






14 



Table 2 



Inhibition of smooth muscle cell proliferation at 
different concentrations (10'"* and 10'^ M) of the 
compound of the invention (NCX 4 050) and 
of the reference compound (NCX 4016) 


saiiple 


c one en t r a t i on 






% inhibition 




(log M) 






cell 










proliferation 


NCX 4050 

NCX 4016 
(comp. ) 


- 4 

- 5 

- 4 

- 5 


95 
82 

60 

43 
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CLAIMS 

1 . Organic or inorganic salts of compounds of general 
formula: 

A. - Xi - N(0)3 

wherein : 

z is an integer and is l or 2; 

A = R(COX„)t and wherein t is an integer 0 or 1; u is 0 
or 1; 

X = 0, NH, NRic wherein R^c is a linear or branched C^-Cio 
alkyl . 

^TIX ^IIX 

Xi = -tCJnix— Y— [C]px-0- (B) 

^IX* ^XIX* 

wherein : 

nIX is an integer between 0 and 3; 
nlix is an integer between i and 3; 

Rtxx/ Rtixw Rtiix/ Rtiix" equal to or different from each 
other, are H or a linear or branched C1-C4 alkyl; 
Y is a ring containing at least one salifiable nitrogen 
atom; preferably Y is an heterocyclic ring, saturated or 
unsaturated or aromatic, having preferably 5 or 6 atoms 
and containing at least one or two nitrogen atoms ; 
R is selected from the following groups: 
Group I) wherein t = 1 and u = 1 
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wherein: 

Ri is the OCOR3 group; wherein R. is methyl, ethyl or 
linear or branched Cj-Cg alkyl, or the residue of a 
heterocycle with a single ring having 5 or 6 atoms which 
may be aromatic, partially or totally hydrogenated, 
containing one or more hetero-atoms independently 
selected from 0, N and S; 

R2 is hydrogen, hydroxy, halogen, a linear or when 
possible branched C^-Q alkyl, a linear or when passible 
branched C^-C^ alkoxyl; a linear or when possible branched 
perf luoroalkyl, for example trif luoromethyl; nitro, 
amino, mono- or di-CC,.^) alkylamino; 
nl is an integer 0 or l; 
Group II) wherein t = 1, u = l 



lla) 
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lib) 




wherein : 

Riis is H, a linear or when possible branched C^-Cj alkyl; 
Rxi6 has the same meaning as R^s, or when Rug is H it may 
be benzyl; 

R112 and Rijj3 can independently be hydrogen, a linear 
or when possible branched Ci-Q alkyl or a linear or when 
possible branched Cj-Cg alkoxy, or CI, F, Br; 
Ru4 is Rjii or bromine; 

Group III) wherein t = 1, u = 1 and R is 




wherein: 

R2, and R3. are H, a linear or when possible branched, 
substituted or non-sijO^stituted, C1-C12 alkyl or allyl, 
with the proviso that when one of the two is allyl, the 
other is H; preferably R^^ is H, C^-C^ alkyl, Rj^ is H; 
Ria is selected from 
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>s<r 



xxil 



II 




xxio 




y 



R III2 



O 





(IV) 



o 

11 



Ar 




(VI) 
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(VII) 





(IX) 




(X) 

o 




(III) 
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HID) corresponds to the following formulas: 
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Q 





Br 



(xrr) 



wherein the meanings are the following: 

when R^, is as defined in formula (IV) , Ketoprofen 
residue: Rm, is H, SRiix3 wherein Rmj contains from 
1 to 4 C atoms, linear or branched when possible; 
Rjua is H, hydroxy; 

when R,« is as defined in formula (XXI) , carprof en 
residue; R^^^ is a linear or when possible 

branched alkyl from 1 to 6 C atoms, a C^-C^ 
alkoxycarbonyl bound to a Ci-Cg alkyl, Ci-Cg 
carboxyalkyl, Ci-C^ alkanoyl, optionally substituted 
with halogens, benzyl or halpbenzyl, benzoyl or 
halobenzoyl ; 

R„i is H, halogen, hydroxy, CN, Ci-C^ alkyl 
optionally containing OH groups, Cj-Cg alkoxy, 
acetyl, benzyloxy, SR^xia wherein ^R^^i is C^-Cg alkyl; 
C1-C3 perf luoroalkyl; Cj-Cg carboxyalkyl optionally 
containing OH groups, NOa, amino; sulphamoyl, di- 
alkyl sulphamoyl with Ci-Cg alkyl, or di- 
f luoroalkylsulphonyl with C1-C3 alkyl; 
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R^ii is halogen, CN, C-C« alkyl containing one or 
more OH groups, C^-C^ alkoxy, acetyl, acetamido, 
benzyloxy, SRina being as above defined, Cj-Cj 
perfluoroalkyl, hydroxy, C^-C^ carboxyalkyl, NOj, 
amino, mono- or di -alkyl -amino C^-C^; sulphamoyl, di- 
alkyl sulphamoyl C^-C^, or di-fluoroalkyl sulphamoyl 
as above defined; or together with R^i^ is a 
Cj-C^ alkyl ene dioxy; 

when is as defined in the formula (XXXV) , residue 
of the tiaprofenic acid; 

Ar is phenyl, hydroxyphenyl optionally mono- or 
poly-substituted with halogen, C^-Cg alkanoyl and 
alkoxy, C^-Cg trialkyl, preferably Cj-Cj, cyclopen- 
tyl, cyclohexyl cycloheptyl, heteroaryl, preferably 
thienyl, furyl optionally containing OH, pyridyl; 
when Ri3 is as defined in formula (II) , suprof en 
residue, wherein R,, is H, R^. is methyl and X = O; 
when Ri. is as defined in formula (VI), R is the 
residue of indoprof en when R^. - H and R^^ = CH, and 
of indobufen when R^a is equal to H and Rja « C2H5; 
X = O; 

when R,^ is as defined in formula (vill) , R is the 
residue of etodolac when R^^ = Rj. H and X = O; 
when Ria is as defined in formula (VII) , R is the 
residue of fenoprofen when Rj, = H, Rj. = CH3 and 
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X = O; 

When R.. is as defined in fortmiia (ill) , r is the 
residue of fenbufen wherein Rj^ = Ra. = H and X = O; 
when Ri. is as defined in formula (ix) , R is the 
residue of flurbiprofen when R^, = H, Rj. = CH^, 
X = O; 

in the confounds of formula (X) R is the residue of 

toltnetin when R23 = Rj. = H, x = O; 
in the group IIID) R.^ corresponds to the following 
formulas : 

Ilia) , when R^, ^ H and R3, = CH, the residue of pra- 
noprofen is obtained: or-methyl-SH- [1] benzopyran- 
[2, 3-b] pyridin-7-acetic acid; 

(XXX) , when Rj. = H and R^^ = CH3 the bermoprof en 
residue is obtained: dibenz [b, f ] oxepin-2-acetic 
acid; 

(XXXI) , when Ra. = H and R,. = CSj, R is the radical 
of the con?)ound CS-670: 2- [4- (2-oxo-l- 
cyclohexylidenmethyl) phenyl] propionic acid; 

(XXXII) , when R24 = Rj^ = H the Pemedolac residue is 
obtained; 

(XXXIII) , when Raa = Rja = H the pirazolac residue is 
obtained: 4- (4-chlorophenyl) -1- (4-f luorophenyl) -3- 
pyrazolic acid; 

(XXXVI), when Rj^ = H, R3. = CH3, the zaltoprofen 
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residue is obtained; when the residue is saturated 
with an hydroxyl or aminic group or with the 
carboxylic function the compounds are known as 
dibenzothiepin derivatives; 

(XXXVII) , when Rj. = R3. = H the mofezolac residue is 
obtained: 3, 4-di (p-methoxyphenyl) isoxazol- 5 -acetic 
acid; 

(XII), when Rj^ = Rj. = H the bromfenac residue is 
obtained: 2-amino-3- (4-broTnobenzoyl) benzeneacetic 
acid; 

in group IV) wherein t=l, u=l, Ris 
Rjvd 

Riv ' C - 

wherein: 

Rivd and Rjvdi are at least one H and the other a linear or 
branched when possible alkyl from C, to C^, preferably 
and C2/ or dif luoroalkyl with the alkyl having from l to 
6 C atoms, Ci is preferred, or Rjvd and Rjvdi form together 
a methylene group; 
Rjv has the following meaning: 
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O 




(III) 

wherein : 

in formula (II) R^v-ii is C^-Ce al)cyl, C^-C^ 
cycloalkyl, C^-C^ alkoxymethyl , Cj-Cj 

trifluoroalkyl, vinyl, ethynyl, halogen, Cj-Cg 
alkoxy, dif luoroalkoxy with the C^-C, alkyl, Cj-C^ 
alkoxytnethyloxy, alkylthiomethyloxy with the Ci-C^ 
alkyl, alkyl methylthio with the C1-C7 alkyl, cyano, 
dif luoromethylthio, phenyl- or phenylalkyl 
sxibstituted with the C^-C^ alkyl; 
formula (X), loxoprofen residue; 

in formula (III) Riv-ui is a C2-C5 alkyl, optionally 
branched when possible, and €3 alkyloxy, allyloxy, 
phenoxy, phenyl thio, cycloalkyl having from 5 to 7 
C atoms, optionally substituted in position l with 
a C^-Cj alkyl; 
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GrouD V) 
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In group v) , 

when R is the formula (II) , 11^^^ is H or a linear or 
branched when possible C^-C^ alkyl; 
Rvii-i is Rvii/ or a linear or branched when possible 
Ci-C^ alkoxy; CI, F, Br; the position of Rva-i being 
ortho, or met a, or para; 

when R is the formula (V) , A = R and t = 0; 

when R is the formula (VII) , A is RCO, t * 1 u = 0 

or A is R and t = 0; 

when R is the formula (IX) , A = R and t = 0, or A = 
RCO with t = 1 and u = 0; 

when R is the formula (III) A = RCOO, t = i and u s 
0 or 1; or t = 0 and A = R; 

when R is the formula (IV) , A = RCOO, t = 1 and u = 
1; 

when R is the formula (X) , it is the residue of 
meloxicam; 

when R is constituted of the formula (XI) , it is 
known as atrpiroxicam when the end group is 
-CH(ai3)0C0C2Hs; 

When R is the formula (XIII) and the free valence is 
saturated with H, the residue is that of lomoxicam; 
when R is the formula (XXXX) and the valence is 
saturated with H, the compound is known as 
paracetamol; 
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when R is the formula (XXXXI) and the valence is 
saturated with H, the residue is known as tramadol. 
Salts, according to claim i, wherein in the compounds of 
formula A-Xi-N(O), z is 2 and nIX and nlix in the formula 
(B) of Xi are integers equal to l and R„x# Rrw/ Rtiiz# Rrxtx* 
are equal to H. 

Salts according to claims l and 2, wherein in the 
compounds of formula A-Xi-N(O), R, X, u and t of the 
formula A = R(COX„)t, and Y in formula (B) of X^, have the 
following meanings: 
when R is selected from Group I) , 

in the conroounds of formula la) X is equal to 0 or 
NH, Rj is acetoxy, preferably in ortho-position with 
respect to -CO-, Rj is hydrogen; in X^ Rrut = 
^ix'= ^iix = Rtxiz' = n^x = Hijx = 1 arid Y is an 
aromatic ring having 6 atoms, containing a nitrogen 
atom, said aromatic ring having the two free 
valences in position 2 and 6; 

in the compounds of formula lb) = CHj, nl » o, 
X is equal to O, X^ is as above defined for la) ; in 
this case lb) is the residue of the 
acetylsalicylsalicylic acid; 

in the compounds of formula ic) X = 0 and u « 1; 
when R is selected from Group ll) , 

in the foirmula lla Rm/ Rjm are hydrogen and Rua and 
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Rii3 are chlorine in ortho-position with respect to 
NH; R„3 and Rii« are H, X is equal to 0, and Xj is as 
above defined for the coitpounds of formula la) ; 
when R is selected from Group III) , 

when R„ is as defined in formula (iv) , r„j^ and R„i5 

are H, R,, is H, and Rj, is methyl, X = O; 

when R^, is as defined in formula (XXI), R^^^ is H, 

the linking bridge is in position 2, R„i is H, R^j^ 

is chlorine and is in para position with respect to 

nitrogen; 

when Rj, is as defined in the formula (xxxv) , Ar is 
phenyl, R,. is H, Rj. is methyl and X is O; R,, is H, 
Rj, is methyl and X is O; 

when Ri, is as defined in the formula Ilia) , Rj. = H, 
Rj. = CH,, u = 1 and X = 0; 

when Rj, is as defined in the formula (xxx) r^, = h, 
Rj. = CH,, u = 1 and X = 0; 

when Ri. is as defined in the formula (XXXI) , R,. = 
H, Rj, = CHj, u = 1 and X = 0; 

when Ri, is as defined in the formula (XXXII) , Rj. = 
Rj. * H, u = 1 and X = 0; 

when Rj, is as defined in the formula (XXXII I) , Rj. 
= Rj. = H, u = 1 and X = 0; 

when Rj, is as defined in the formula (XXXVI) , R^, 
= H, Rj, = CKj, u = 1 and X = 0; 
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when Ri. is as defined in the formula (xxxvii) , Rj, 
= Ra. = H, t = 1 and X = 0; 

when Rj. is as defined in the formula (XII) , r,, » r,, 

= H, U = 1, t = 1, X = 0, Raa = R,. » H; or t = 0 

when R is selected from Group IV) , 

when Rjvis the formula (li) , r^^.^^ = CH,0-, Rj^^ = H 
and R^^^ = CH,, X = o and Xj is as above defined for 
la) ; 

when Riv is the formula (X), r^^ = h, r^^, » CH,, 

X = o and X^ is as above defined for la) ; 

when Rjv is the formula (III), Riv-in is 

CH, 
\ 

CH-CHj- 

/ 

and Rjvj = H, Rivdi is CH,, x = 0 and X^ is as above 
defined for la) ; 
when R is selected from Group V, 

when R is the formula (II) , r^^ and R^^.^ are H, 
and A = R; 

when R is the formula (X) , A > RCO, t = l and u = 0; 
when R is the formula (XI) , A = RCO, 
t = 1 and u = 0; 

when R is the formula (Xlll) , a = RCO, t = i and 
u = 0; 

when R corresponds to the formula (XXXX) or (XXXXI) , 
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A= Rcp, t = 1 and u = 0. 
4. Salts according to claims 1-3, wherein Y in formula (B) 
of Xi contains one or two nitrogen atoms in the ring and 
is selected from the following: 




(Yll) (V12) (Y13) (Y14) (YIS) 



5. Salts according to claim A, wherein the preferred radical 
Y of formula (B) of Xi is Y12 (pyridyl) substituted in 
position 2 and 6. 

6. Salts according to claims 1-5, wherein the organic acids 
are selected from the following: oxalic, tartaric, 
maleic, succinic, citric acids and the inorganic acids 
from nitric, hydrochloric, sulphoric, phosphoric acids. 

7. Salts according to claims 1-6, wherein R in formula A = 
R(COX^)^ is selected among those of Group I) and Group 
IV) , 

8. Salts according to claims 1-7 for use as medicaments . 

9- Use of salts according to claim 8 for the preparation of 
drugs having an ani inflammatory activity. 
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10. Use of salts according to claim 8 for the preparation of 
drugs for the antithrombotic therapy. 

11. Use of salts according to claim 8 for the preparation of 
drugs having an analgesic activity. 

12 . Use of salts according to claim 8 for the preparation of 
drugs for the septic shock therapy. 

13 . Pharmaceutical formulations for oral and parenteral use 
containing as active principles the salts of claims 1-7. 

14 . Compounds of formula 

A - Xi - N(0)z 
according to claims 1-8. 
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